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(57)Abstract: 

PURPOSE: To obtain a preventing or a therapeutic agent for Alzheimer disease utilizing tau 
protein kinase I (TPKI) and a method for screening the preventing or therapeutic agent 
utilizing amyloid j8 protein. 

CONSTITUTION: The preventing or therapeutic agent for Alzheimer disease contains a 
substance having inhibiting action on TPKI or an anti-sense oligonucleotide capable of 
hybridizing with DNA or mRNA of the TPKI as an active ingredient. The substance having the 
inhibiting action on the TPKI has action on the inhibition of cell death of a neuron in 
incubating the substance with the neuron and amyloid $ protein. The preventing or 
therapeutic agent is capable of suppressing the phosphorylating activity of the TPKI with the 
amyloid ft protein and inhibiting the cell death of a cerebral neuron. Thereby, the 
effectiveness of a medicine presumed to be effectively usable as the preventing or 
therapeutic agent for Alzheimer disease is judged by incubating the medicine with the neuron 
and amyloid ft protein based on whether the cell death of the neuron is inhibited or not. 
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fflteJEis pjjh £ ftft tf # 7 A y /n ^ - R 

<0 D N A £ ft tt m R N A i / W X ]) 9 4 X "I IE * T ^ ^ 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] Tyv^^^-Sl&Vr^^^^-S* 



(2) ffl?6 - 3 2 9 5 5 1 

[0004] ^^flissE'fbo— or**5*ASffo*aj* 

^^7^ Kj3Xn^ y (£JLT ^AjSPj fcHfrfS 
rttfcS) "C*> 5 r. t £ V a 5 [Annu. Rev. Ne 

urosci. 12, 463-490(1989) ] D t 5 — O^ffiSjgft 

K*-^y^-/V"7^7^>f : paired helical filamen 

t) t miftz -fi 6»^^o«iffi«*«3& 5 *a l x < 5 

dS|S13tS^TV^5 [J- Biochem. , 99, 1807-1810(1986) ;Pro 
c. Natl. Acad. Sci. USA, 83, 4913-4917 (1986) L 
[0 0 0 5] ^LT, TW^<r-mt±, fittSllfi 

4r/vtt«Sc»T^-7-448-65 kd) l^ft*^^ KSrJKjBR 

20 7 a y ^ ^ - ffijis (o p h f * (cja^ii snfc * £ s fi 
srta^ PHFiw^i-^^y ^n-^-/^K:«:[irLPtau: 

J. Biochem. , 99, 1807-1810(1986)]^ 9 ^16f l^t 
^ o --?-yV©Ltf [tau-lStflE:Proc. Natl. Acad. Sci. 
USA, 83, 4913-4917 (1986) ] ^TtEW £tlTV^£ 0 * 

[0 0 0 6] za>mntn y vKte£ttfflE1-S»*a s WK 
Sh, **Xn^>*^-i?I (EAT TTPKIj t 

mm £ n-o^ [£ft* m&4^, jss*, 3osh ? (1992) ] Q 

30 JE(c, TPK I ©ffl^r W»E?«lw£-^V^T5 y Y% 
IBS! c DNA7^77!)-^b7^fTPKIOcD 

NA^D-^StU ^0*£E?iJ#*^$tb5i 
*(CT5 > r BSie?iJ^*^Stlfc(#B 5 F4-177241^)o * 
hTPK I (D-fcrn^yy hGSK 

V^5[E^^B0 J. ,9,2431-2438 (1990) ] 9 
[0 0 0 7 ] 

[0 0 0 8] 

Kl3XnT>f>'^^$^5t, T P K I OfiteAM^ 

5ft*«-y>iwtsttt^^aew^a*)ix, stwa 
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[0 0 0 9] *%W\Z±m<Dft&\Z.m<>^X^&PIZ 
£ I ODNASfctt'mRNAi:^^ 

y 9 ^ x ^ ffi * 7 > f-ir ^ * ^ y =f * ^ v ^ v z *a 

[001.0] £AT\ **WS:i*iBB(cBiPJi-5 0 
•^T^Xox^^X-l? I («T TTPKIj t 

tfbn^ 0 **?gjC*5^Tt4TPKIODNA* 
fcttmRNAfcWXy*^ X pIIE* 7 V^-fe 
rfjx^v^K (EAT TTPK I ^ 

^-cas £nrv^ 0 ^<dwm\z, ryft^RN 

AXftT v^irV^DNA^ir^^I^iJtOmRNAi:^ 

mmmvh z> s a &gp.*i- 5 r t \z. h 6 

<Dh$>fy, Vol. 162., No. 13, 909-911 (1992) ]„ 

[0011] *aiwigffl.$ tta t p k i ryf-t 

y =f*^ U^-^ LTteTPK I ©DNASfcttmR 
NAfcWXy^XflllSgT-feoT, fe^COPIS, pre- 
mRNA(D777^ v^XOPl*. mRNAftRiSiSO 
PIS, fflK^PlS^t-iO TPK I 0-&/££ffl.$1-5E 40 
?'J&^1-5 t>0"T?*>ixH! «k < , ii^l5-30{i^g£O>bcO 
^ffl^bWc ftttttKtt, «*_tf, flJffi<OEMB0 J. ,9, 
2431-2438(1990) iCfEfi^tl/T^S 7 y 
-&*fii(TPK I W-ft»i6t|g|-)Jw*JJJ5TPK I 
COfflgRBBi&ffi«^*W^6T5y»a£:Me t S e r 
G 1 y Arg Pro A r g tC*tlCi"5 T P K I ir> 
*^y =f** U*^ K« : 5 ' — A TGTCGGGGC" 
GACCGAGA-3 7 (E?8*(OE9>J#* 2 ) t 
W4TPK I T>^ir>-7^y =T*£ : 5 ; 

-TCTCGGTCGCCCCGACAT - 3 ' (E?'J 50 



*<^fi?IJ#-S-3) ^Sf¥5-4 116 0-8- (¥j£5 4£ 
3£ 2 BUR) KEttSftT^at UPKI 
itfcfctt 5 T P K I ©l^|il!*&«#0*}flO6T $ y S 
:Met Ser Gly Arg Pro Ar gi: 
»JCSi-5 T P K I ir V** y =T* ^ U*i- Kff : 5 ' - 
ATGTCAGGGCGGCCCAGA-3 5 (EJiJ^ 

cde?ij#^4) tffiatt^TPK i ryf-irv^^y =f 

^2 Kft : 5 ? -TCTGGGCCGCCCTG 

A CAT- 3' (EyiJ«£>eyi]#* 5 ) ^fflV^tl 

[0 0 12] ±IEC0TPK I-t>^^*y =f^^U*f-K 
M-TPKI7 >^ $r y =f* ^ Ktt rfJBRtf) 

£ e *I p ^TPK I TV-^irV^^-y rf^^ V 

^ KttflfJaSLfcct 5t-TPK I WDNASfcttmRN 

a t ^-r x y 94 ^mx~hti\i±&<Dmm<Dfy\z!%\z 

91Pfitt$n-f, ^Xy 3/ K»fiEfE*S*fe*v^ffl(- 
V\ ^/c, Science, 259, 373-377 (1993) j^EttO, M 

BB PI £ iliii" S i 5 * 3feS5 * tttt«S L fc r > 
^•■fevx^i-y 3%9vtt Yi>*%W<D%m\^i£ft 

[0013] ±M<0 T P K I IC^ UPISflFffi -k^-t^m 

K*/cttTPK i rm^tu ^^tf K£7 

JB. ^tf>ffi3ffi£ik Jji«BPWS:fflv^5rt#^*5. IB 

7 y ^^X^v-!>^ N 'SA-fe/^n— y ftvtjvu 
— ^/v^^i/y ^^ir/bn-^, Xyiryv, 

t^mfbti', mifflk lt^Xtt y >^x^v^ 

A x ^yu^^^tf btt5 0 -t^ffiL, *fe^'J, MgS^'Jt 

[0014] ^< Lrn«$^5fi»joa^*tt*#o 



5 

l- l 0 0 OmgOffiH£>fe5i;fc1"S<0#J:<, wti 
*fc*&fcJ:!K l 0/ 1 H-»B*5VNtt*ix 

#msg>*l BW^mmo±^y-(>^ttu ngf » 

SlSft * s IGF M yya y v«]£*B 

^ffiV^tlSo Stiim NGF, FGF (WM 

^aanaa-?-) > egf u&sm&j&kh^f-) 

6«t?flS*Sr*»*tfcPC 1 2 SMS" (Annu. Re 
v. Pharmacol. Toxicol., 31, 205-228(1 991) h IGF 
TliWtt:SH-SY5Y« (The Journal of C 
ell Biology, 102, 1949-1954 (1986) ) <b\3.t\ Cell Cul 
ture in the Neurosciences, New York: Plenum Press, 
p95-123(1985)te.E«t<£\ N G F TSi*£:J&»tt*:M J B 
*M&, NMBllfi, NGPfc SK-N-SH-SY 
5Y», LAN-life KA-9I& I MR- 3 
2 5 -/n^f^y^yyy.t^W^t/c I 
MR-3 2«, NMBSft NG P jHBJJ&«dS*ff btb 

^ Ki^feW/SStLfc ^ t 2**11 feixTV^ [Science250, 
279-282 (1990)&O'Proc. Natl. Acad. Sci. USA 87, 9020-90 
23 (1990) L 

[0015] 7;d^ KiST'ox-f VOTS /&ffi?"J 
(Ey9XOii?lJ#7§- 1) :Asp Ala Glu Ph 
e Arg His Asp S e r Gly TyrGlu 
Val His His Gin Lys Leu V a 1 
Phe PheAla Glu Asp Val Gly S 
er Asn Lys Gly Ala I 1 e II -e Gl 
y Leu Met Val Gly Gly Val V a 
] I 1 e Ala Th r 

[0016] etf\ *%w<D-mt it, y y vmmm 

T Ta^Pj t»Et5)^ &mm?MWb LTcOTP 
K 1 1?>^^-!J =f^^ K(£JLT rfPKl-t^ 

*J tBSIEi-5))&t>'TPK I T>i~± >*3rV 

vit*f-y[$XT rTPKi-r>ft^j 

* ttf&Sai -Cfc5fcJt£S;ftam»fcL-CTPK 
I -ty^S/dJTPK I -TV^ir 3o 
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[0017] &mmM<Dt%mm\^ m^&<o tpki- 

rc«>,' Affp^^isiaDLTisw-fflaLfca^ xt>* 
TPKi-ir^tA/spt Lxmmz&m l*: 

#^(io^T^#Maifc^SJ^LfCo -toe*, TPK 
I -7Vfty7 tAfP %m\\ Lfcg^O£#»g$e 
tt. ^EHfflffil^1-J:5^ Aj3 PO*SrjS*PLfc» 
io £XtfT PKi-ty^tA^P £8&b"D Lfc#-&04# 
. iW/fiW-tt:ttL-c*L<**<, TPKi-ryft^ 
* # A 0 P t;; J: 5 *IBJ!a^ESrBBJLt-ra fls/B Sr^r-f SiiS: 

[0 0 1'8] Sfc, **Sfla**}K^ TPKI-7Vft 
y^i:A|3P £}febO LT24B#PdJ«» Lfc»g\ A J3 P O 
*SriKJWLTlRl«FH«i$Lfc*&, &W-TPKI— 
>^i:AjS PSrj^PLTia»BBffi:»Lfc^OK»©ffi 
ffiS»»*(«*:400fS)i?:±5a«e»"Ctt, TPK I 

L7c 0 

. [0019] jewm/is***^ JiEtia«i-A/5 po 

AJ3 P^SilDLt^L/ci^iCo^T, 24«fBB« 
OTPK I i-i^^^lfiS^U ^BgftgttSr, ?&E3l 
S«lw*i-*ffi{cJ:9J||3£Lfco T P K I - 

rm^tAS PSrSSiDLfe»^(-*3ft5>TPK I 

*Srj^DLfc^^y ^bffitt©tt*^fet), TP 
30 K I -r^irv^dK TPK ioy vBMkSttSrffliSO 

y^Stlt^t^i^H tpk I -r^f^ir^ 

k&X'ZZo TPKI7Vfty^y^^I/ 
[0 0 2 0] 

[Hffi^J] ^T^&WMZM1&m^^xmWi-ZtiK 
40 sfc<o-ctt*v\i 4*3, *38Jt«^i3ftSiBBjiaStto*iJ 

* !?ISS^ y V»ftOiBS^ M^i-A 12-50 

WTO|llfe«iJtt{pritt»Jffl(- / >4< t ^3[£]co^ 

[0021] mmm^omfe %<<DiE%xmmteM& 

50 O«fi6«^±0*iJfeLt. 4*5, iSffltefttt!?^* 



(5) 



[0022] * ^ssso y ^Btfbaojt : ffisaasatt* 
-ftxmaaa) *.?*r-T -nwsw umM© 7 * ^ 

-*J\sh]) f J]3L#>*jVifr>&, 0. 5 niM^S^^V 10 

oiMCOEGTA^^-t-5pH 6. 8^Jg®f£A ^ 
Itm^Xt 14000 gT'lf^if'OL, ±fs^y 

[0 0 2 3] *fi^ffl*l;:J;!)E.coli BL21*T-«S.S 
tt?^ ^S6KSrJ.Bioi;Cheni.267, 10897-10901 

- (1992) j: d ^si L/c 0 \u lommmim 

fctjfe£, 1 niMC^t v- !2 P] ATP (10-20 Ci/mmol) Sr^trfS 
A lft7yh^?ieR (400 a g/ml) £>*g$ 

>f P<-^«f*(Fuji BAS 2000)T*!RLfc« 
[0024] Al z-5 0trt*^«t5^SffliBI^ : JS 

/i/ft KKiOlO^IHBSELfco @£L*:*S#i£Sr0.2 

% h y h >-x-ioo£^fr v y *»»&«^t3o#rih > 

*^-<- h L-OM&Sra8L*< LTto &^T\ 
#.«E*l:5(wft3RLfcA 1 2-50^^ ^7^n-t 
/U— Shifts *<#*XT4 XVectastain) ABC "T bf 30 
^ V- tf ^ ^-iBBMfcBJtSi fcti * y " 7 # 7 

hy-*±M)&fflv\ Mtu^r^^^f 

F7W Ko^P7>f KSrfflV^rifeaSliLfco 
[0 0 2 5] HJ£#J 1 

n Res. 126, 397-425 (1977) IdEtt^ftt-SS CTlBS L 

Ls ^W>(7'D77-f)10 U/ml c f 3 (^V^T37 0 CT 
20^PJ^bLfc o »fcjh,fc«MS£, ^i^y^fiH- 
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10 ji g/ml, h7^7i!Jy0.1 nig/ nil, 77'Df^ 
n^ljug/ral, tf/l^Vgr?- h y £iU mHRW-4r>^^ 
v^/ig/mlgrffiSLfc^itil^i^D^Tto wtl^^ 

y -L- y i^^T-fta Lfc*a»»# £ *mz, 2 x 10*1? /v 

/cm J tf)ffi£T?«V^3 B L, &V*T1 M MO> h v 

y-^-77tV77/« KT24«pBB4n.aLTi##5-0 

[0 0 2 6 ] A 13 P <DsMM : Science 250., 279-282 (199 
0) &t>?roc. Natl. Acad. Sci. USA 87, 9020-9023 (1990) \Z 
!E«<D^£ J: 9 x fjfB43®(0 7 5 y bt££A' 

[0027] TPKi-ty^WTPKi-ryft 

^Of^ : 7J/FGSK-3 j3 [EMB0 J. ,9, 2431-2438 
(i990)]O-»«Jg(OHRH*&««lc»JEi-5TEl8tt 
gcQTPK I -ir>-^5:t>'r^i:t@tt«)7iTPK I — T 
^^ir^T.^gffijDNA^IKMilliGenJ&^V^T^ 
L, 20%T^ !J;UT$ K-RSl^d*fc[sIiRLT^^y 
-MtSffifcJ^ttaSL* tt»ftSr7K(w»»LTijuMO 
Lfc. 

TPKI-tV^ : 5' — ATGTCGGGGC 

GACCGAGA-3' 

TPKI-7 : S'-TCTCGGTCGC 

C C CG AC AT- 3 ' 

[ 0 0 2 8] B#&ate*E<OfiitfE/B :-S(FE^jfe"CWK 
L7t^lM&^itil^^^TJ^T^^1-( b ) - ( d ) 

«kSSr i fT'i^\ «FBOgiatc#5 4ff»Jia«:Sr*x., 

^S^:^^ 1 Ul^Lfco 

( a ) JUtegftftiK ( =J ^ h p -/VOo 

(b) »±&#ffil nildl^MOTPK I -TV^-fe^S: 
*D*.5^a, 20^ HO A J3 P Sr8S*D LT37rT24B#KMSr# 

(c) «M&*f*ffil nil^20MMCDA^ P^D^r37°C"C24 - 
«FW««fL*:. 

(d) aBUa»*Kl nilCl/iMCOTPK I --ir>^^D^5 

20 y MOO A J3 P SrSsiD L37 O C"C240#B^ L/c 0 
[0 0 2 9 ] 



% fl[ 


£ n m r » c%) 


6B#BB1« 


2 lffPOft 




1 00 


100 


A/3P + TPK I -7 


8 3.0 


72.6 


AjGP 


4 1.3 


25.4 


AJ3P + TPK I — b 


49.5 


17.1 
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[0 0 3 0] *'l'tt, ±l£cO(bh (c d)C0MS 

»isi-tpk i -rm^XtfA J3 
P Sr^ffl ( b ) 06B#K£tf2i!$ MftiBtS«>£ 

ffilMSfflctt* A/3 PO*^fflStfcjfr&(c)SU«TP 
K I — fev*iAj3 Pitrftffl5*fc»^(d)0£#»B 

jia»S:ii^(-aaLfco r^*ntt, tpki-t^ 

A/3 Ptci5afla5ES:*L<ia±-r5^Sr 
*1-&ri£eSttfc:*LT^5o £?c x JhiE(b)-(d) 

ttt, $S»TPK I -TVf-fev^XtfAfl PSr 

[0 0 3 1] #$w&K<o})yilMt : 
■«aaai/iait*iik(='^hD-/V'), n*wjaa**s*i mi 

(Cl/zMCOTPK I -T^f"t>^SriDx.5^lC20^MO 
A 0 P LfcW*k XtfB»JI&**«£l M 

COA^ P^Dx.fcKJN'tCO^T, ttjfStO^SlC^DTP 

fco ft*5, «2^fe(t5TPK I COy ^SMfcfitttt* ± 
W + mgia 9 coy >-»<tgtt (»ffi/mg 

U — *fiLttU-1f-^> -^Wa-fBAS 20 
00, Fuji) \z J: D SI* LfcaitffiOSfi* t *ffi"C*>5o 

[0 0 3 2] 

[*2] 



& m m 


tpk ito»;>iMtiStt 

■(•fi/mg £BH) 




3 9.6 


A/3P + TPK 1-7 


3 1.6 


AP P 


66.2 



10 



20 



»BBSp6 - 3 2 9 5 5 1 

.[ 0 0 3 3 ] *2l^1-J:5t-x *MS#*il£fcTPK I 
- 7>ft y^S'WA J3 P SrtfUB BO T P K 

l<D])l/mt1£&tt., A/3 PO*&flMB£*fc»£B<0 

y >-mim&<D!fa*£-?h •? , TPKi-ryft^ 

^ a/3 Pi:i5TPK I coy >»4fcgtt£;ttSfc»»J 

[0 0 3 4] 

r-r 1? i co y ysteStt&imwj-i-s 

0 flB#Sate5ESrPlihi-S r t ^T-£ 5 c * ibf^<0 

[0 0 3 5] 

: 1 

IE?IJcOft£ : 4 3 
IE^IJcOS :T^/K 
f yj\D y — : lE^iR 



30 



[0 0 3 6] E5'J#"8* : 2 
E5«tf>*£ : 1 8 
lE^iJCOS! : 
«<0ft : 

E?lJC0fI^ : ^DNA 
E5IJ 

ATGTCGGGGC GACCGAGA 18 
[ 0 0 3 7 ] E?'J#-!- : 3 



Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin 

15 10 15 

Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala 

20 25 30 

lie He Gly Leu Met Val Gly Gly Val Val lie Ala Thr 
■ 35 40 

IE?IJC0;S£ : 1 8 

i£?ijco^ : mwt 
mom : -#« 

T>?"t : Y e s 

40 E?'J<Offlg : -&J&DNA 

TCTCGGTCGC CCCGACAT 18 
[0 0 3 8 ] E?l]#* : 4 



(7) W6 - 3 2 9 5 5 1 

12 



11 

E?lJCDg£ : 1 8 

m<Dfk : -*« 

IE?lJ£>ffiS :^DNA 

ATGTCAGGGC GGCCCAGA 18 
[0 0 3 9] IE?"]#-^ : 5 



[#ft*iiE»] 

[SttJB] ¥^6^6^ 2 10 
[^SffilEl] 

[*IE»*5li*], 0 0 2 4 

mttm mi ' 

[*iErt«] 

[0 0 2 4] A 1 2-5 OStfriwiS^SffliBle^ : « 



ffi?'JOft$ : 1 8 

: -#« 

7 >^ir : Y e s 

E^HHS :^DNA 
TCTGGGCCGC CCTGACAT 18 



/V— JfciyC* (Science, 232, 648-650(1986) h 9 >\ 
is (Vectastain) ABC 7 tfi/V- tfxj*^* V-igSMt 



(72)^pj# 59 m- 

#5SJi|»«STtT8EIISffliHri000#ilk = 



